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DESCRIPTION 

AMPLIFIER CIRCUIT AND AMPLIFYING METHOD 

5 Technical Field 

[0001] The present invention relates to an amplifier 
circuit and amplifying method, and particularly relates 
to an amplifier circuit and amplifying method amplifying 
a transmission signal at transmission apparatus employed 
10 in wireless communication and broadcasting. 

Background Art 

[0002] In recent years, it becomes more often that 
digitally modulated signals are transmitted at 

15 transmission apparatuses employed in wireless 
communication and broadcasting. These signals are now 
able to carry information in an amplitude direction due 
to introduction of M-ary techniques, and linearity is 
therefore required in an amplifier circuit employed in 

20 a transmission apparatus. On the other hand, high power 
efficiency is required to an amplifier circuit in order 
to curtail the power consumption of an apparatus. Various 
techniques have been proposed for distortion correction 
and efficiency improvement, in order to pursue both of 

25 the linearity and power efficiency of the amplifier 
circuit. There exists one of conventional systems for 
the amplifier circuit, which is referred to as LINC (Linear 
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Amplification with Nonlinear Components) system. In 
this system, a transmission signal is divided into two 
constant-envelope signals, and is synthesized after being 
amplified at a non-linear amplifier of high power 
5 efficiency, so as to pursue both linearity and 
transmission efficiency. 

[0003] Here, a description will be given using FIG.l of 
a typical example" of an amplifier circuit to which the 
LINC system is applied. With an amplifier circuit 10 

10 shown in FIG.l, at a constant-envelope signal generating 
section 11, two constant-envelope signals Sa(t) andSb(t) 
are generated from an input signal S(t) . For example, 
if each constant-envelope signal Sa(t) and Sb(t) is 
assumed to be given by the following (equation 2) and 

15 (equation 3) when the input signal S(t) is represented 
by the following (equation 1), then each 
constant-envelope signal Sa(t) and Sb(t) is a constant 
value in its amplitude direction. 

S (t)=V(t) xcos{coct + <p(t) } ... (Equation 1) 

20 Here, the maximum value for V(t) is assumed to be Vmax, 
and the angular frequency of the carrier for the input 
signal is assumed to be coc. 

Sa ( t) =Vmax/2x C os { coct + \|f ( t ) } ... (Equation 2) 
Sb ( t ) =Vmax/2 x cos { coc t + B ( t ) } ... (Equation 3 ) 

25 where i|r ( t ) =<p ( t ) +a ( t ) and 9 ( t ) =9 ( t ) -a ( t ) . 

[0004] In FIG. 2, the operation of generating the 
constant-envelope signals is shown using signal vectors 
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on coordinates in an orthogonal plane, and as shown in 
this figure, the input signal S(t) is represented as the 
vector sum of two constant-envelope signals Sa(t) and 
Sb(t) of which amplitude is Vmax/2 . 
5 [0005] Referring again to FIG. 1, two constant-envelope 
signals are respectively amplified by two amplifiers 12 
and 13. At this time, assuming the gain of amplifiers 

12 and 13 to be G, output signals of amplifiers 12 and 

13 are G*Sa(t) and G*Sb(t), respectively. At combining 
10 section 14, when the output signals G*Sa(t) and GxSb(t) 

are combined, an output signal G*S(t) is obtained. 
[0006] An example of an amplifier circuit 10a having a 
similar configuration to this is shown in FIG. 3. In 
constant-envelope signal generating section 11, baseband 

15 signals Sai, Saq, Sbi and Sbq, which constitute 
constant-envelope signals Sa and Sb after orthogonal 
demodulation from baseband input signals Si and Sq, are 
generated by digital signal processing at 
constant-envelope signal IQ' generating section 15. 

20 After these baseband signals are converted to analogue 
signals using D/A converters 16a, 16b, 16c and 16d, the 
signals are orthogonally modulated by orthogonal 
modulator 17 having two orthogonal modulators so as to 
obtain two constant-envelope signals Sa(t) and Sb(t). 

25 After each signal is amplified by amplifiers (driver 
amplifiers) 18a and 18b, final amplification by means 
of the amplifiers 12 and 13 and combining by means of 
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combining section 14 are carried out, which results in 
obtainment of an output signal. 

[0007] At amplifier circuit 10a as described above, 
constant-envelope signal generation can be achieved with 
5 digital signal processing by employing baseband signals 
of low frequency. However, in the event that errors occur 
in the gain or phase of the amplifiers in the two systems, 
vectors of signals after amplification and combining may 
differ from vectors of an intended output signal, i.e., 

10 these errors may become distortion components of signals. 
Further, at the amplifier circuit 10a, not only is it 
difficult to predict factors for these errors, but 
characteristics fluctuate due to an environment such as 
temperature or the like. 

15 [0008] In order to correct this in a conventional 
amplifier circuit, a method is proposed (for example, 
refer to Patent Document 1) where, for example, an 
auxiliary wave signal combined with an input signal upon 
generation of constant-envelope signals is approximated, 

20 two constant-envelope signals are generated by combining 
the auxiliary wave signal and input signal, the 
constant-envelope signals are amplified with two 
amplifiers and combined, and then an output signal or 
auxiliary wave component is detected to correct errors 

25 in characteristics related to the gain or phase of the 
amplifiers in the two systems. 
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Patent Document 1: Japanese Patent Publication 

No .2758682 

Disclosure of Invention 
5 Problems to be Solved by the Invention 

[0009] However, with the conventional amplifier circuit 
described above, it is necessary to carry out calculation 
processing in order to reference signals. At this time, 
it is necessary to analyze the output signal and auxiliary 

10 wave signal of the same band components as the input signal . 
In particular, when the signal band or the dynamic range 
is wide, the amount of calculation processing increases, 
and the circuit scale of the amplifier circuits increases. 
[0010] It is therefore an object of the present invention 

15 to provide an amplifier circuit and amplifying method 
capable of suppressing an increase in the circuit scale 
and obtaining an output signal with high power efficiency 
and little distortion. 



20 Means for Solving the Problem 

[0011] An amplifier circuit of the present invention 
adopts a configuration comprising: a constant envelope 
signal generating section that generates a plurality of 
constant envelope signals from an input signal; a pilot 

25 signal generating section that generates a plurality of 
pilot signals associated with the generated plurality 
of constant envelope signals , respectively, the plurality 
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of pilot signals having predetermined amplitudes, 
predetermined phases and predetermined frequencies, 
respectively, the phases and frequencies being different 
from each other; an addition section that adds the 
5 plurality of pilot signals to the generated plurality 
of constant envelope signals , respectively; anamplifying 
section that amplifies the plurality of constant envelope 
signals to which the plurality of pilot signals are added; 
and a correction section that corrects an amplitude or 

10 phase of one of the generated , plurality of constant 
envelope signals using a signal component included in 
the amplified plurality of constant envelope signals and 
corresponding to the plurality of pilot signals. 
[0012] An amplifying method of the present invention 

15 comprises the steps of : generating a plurality of constant 
envelope signals from an input signal; generating a 
plurality of pilot signals associated with the generated 
plurality of constant envelope signals, respectively, 
the plurality of pilot signals having predetermined 

20 amplitudes, predetermined phases and predetermined 
frequencies, respectively, the phases and frequencies 
being different from each other; adding the plurality 
of pilot signals to the generated plurality of constant 
envelope signals; amplifying the plurality of constant 

25 envelope signals to which the plurality of pilot signals 
are added; and correcting an amplitude or phase of one 
of the generated plurality of constant envelope signals 
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using signal components included in the amplified 
plurality of constant envelope signals and corresponding 
to the plurality of pilot signals. 

5 Advantageous Effect of the Invention 

[0013] According to the present invention, it is possible 
to suppress the circuit scale of an amplifier circuit 
and obtain an output signal with high power efficiency 
and little distortion. 

10 

Brief Description of the Drawings 
[0014] 

FIG.l is a view showing a typical example of a 
configuration for a conventional amplifier circuit; 
15 FIG. 2 is a view showing a calculation operation at 

a conventional amplifier circuit on an orthogonal plane; 

FIG. 3 is a view showing another example of a 
configuration for a conventional amplifier circuit; 

FIG. 4 is a block diagram showing a configuration 
20 for an amplifier circuit of a first embodiment of the 
present invention; 

FIG. 5 is a view showing calculation operations in 
the first embodiment of the present invention using 
coordinates on an orthogonal plane; 
25 FIG.6A is a view showing a spectrum for an output 

signal of the amplifier circuit of the first embodiment 
of the present invention; 
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FIG.6B is a view showing a spectrum for an output 
signal of a frequency converter of the amplifier circuit 
of the first embodiment of the present invention; 

FIG.6C is a view showing a spectrum for an output 
5 signal of a low-pass filter of the amplifier circuit of 
the first embodiment of the present invention; 

FIG. 7 is a block diagram showing a configuration 
for an amplifier circuit of a second embodiment of the 
present invention; 
10 FIG. 8 is a view showing calculation operations 

occurring in the second embodiment of the present 
invention using coordinates on an orthogonal plane; 

FIG. 9 is a view showing a spectrum for an output 
signal of the amplifier circuit of the second embodiment 
15 of the present invention. 

FIG. 10 is a block diagram showing a configuration 
for an amplifier circuit of a third embodiment of the 
present invention; 

FIG. 11 is a view showing an example of gain frequency 
20 characteristics of a typical high-frequency circuit; 

FIG. 12 is aview showing an example of phase frequency 
characteristics for two paths of different amounts of 
delay; 

FIG. 13 is a view showing a spectrum for an output 
25 signal of the amplifier circuit of the third embodiment 
of the present invention; 

FIG. 14 is a view showing an example of gain 
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characteristics for a frequency characteristic 
correction section of the third embodiment of the present 
invention; and 

FIG. 15 is a block diagram showing a configuration 
5 for a wireless transceiver apparatus of a fourth 
embodiment of the present invention; 

Best Mode for Carrying Out the Invention 

[0015] Embodiments of the present invention will be 
10 described in detail below using the drawings. 
[0016] (First Embodiment) 

FIG. 4 is a block diagram showing a configuration 
for an amplifier circuit of a first embodiment of the 
present invention. 
15 [0017] Amplifier circuit 100 shown in FIG. 4 comprises 
constant-envelope signal generating section 101, pilot 
signal generating section 102, first addition section 
103, second addition section 104, vector adjustment 
section 105, two D/A converters 10 6a and 10 6b, twolow-pass 
20 filters (LPF) 107a and 107b, two mixers 108a and 108b, 
local oscillator 109, two band pass filters (BPF) 110a 
and 110b, first amplifier 111, second amplifier 112, 
combiner 113, pilot signal detector 114, and control 
section 115. 

25 [0018] Further, pilot signal detector 114 comprises 
frequency converter 116, LPF 117, and A/D converter 118. 
Moreover, vector adjustment section 105 comprises 
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amplitude adjustment section 119 and phase adjustment 
section 12 0. 

[0019] Constant-envelope signal generating section 101 
generates two constant-envelope signals, i.e. a first 
5 constant-envelope signal Scoai and second 

constant-envelope signal Scoa2 using baseband input 
signals Si and Sq. The constant-envelope signals is 
generated to be equivalent to signals obtained by 
orthogonally modulating the input signals Si, Sq using 
10 a carrier frequency of frequency oa at the time of vector 
combining, and outputs these signals to the first addition 
section 103 and second addition section 104, 
respectively . 

[0020] The pilot signal generating section 102 generates 
15 two pilot signals of a frequency outside the band of the 
input signals Si and Sq, i.e. a first pilot signal and 
a second pilot signal, and outputs these signals to the 
first addition section 103 and second addition section 
104 . 

20 [0021] First addition section 103 adds the respectively 
inputted first constant-envelope signal Scoai and first 
pilot signal. Second addition section 104 adds the 
respectively inputted second constant-envelope signal 
Scoa2 and second pilot signal. 

25 [0022] Vector adjustment section 105 is, for example, 
a calculation circuit, and changes the gain and phase 
of the output signal of the second addition section 104 
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based on control of control section 115 described later, 
for output to D/A converter 106b. 

[0023] More specifically, in vector adjustment section 
105, amplitude adjustment section 119 adjusts the gain 
5 (amplitude direction) of an output signal of second 
addition section 104 based- on control of control section 
115, and phase adjustment section 120 adjusts the phase 
(phase direction) of the output signal of second addition 
section 104 based on control of control section 115. 

10 [0024] Here, constant-envelope signal generating 
section 101, pilot signal generating section 102, first 
addition section 103, second addition section 104 and 
vector adjustment section 105 are digital signal 
processing circuits configured from, for example, a DSP 

15 (Digital Signal Processor) , CPU (Central Processing Unit) , 
or ASIC (Application Specific Integrated Circuit) or the 
like, and their respective operations are processed by 
means of digital signal calculation. 

[0025] D/A converter 106a subjects the first 

20 constant-envelope signal Scoai to which the first pilot 
signal has been added by the first addition section 103 
to digital to analog conversion. 

[002 6] D/A converter 106b converts an output signal from 
vector adjustment section 105 that is the second 
25 constant-envelope signal Scoa 2 with the second pilot signal 
added from a digital to analog signal. 

[0027 ] LPF 107a and 107b remove the sampling frequency 
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and folding noise components from each output signal from 
D/A converters 106a and 106b, and outputs the first 
constant-envelope signal Scoai and second 

constant-envelope signal Scoa2 after the removal to mixers 
5 108a and 108b. 

[0028] Mixers 108a and 108b are, for example, mixer 
circuits for up- conve r t ing frequencies, and mix each 
output signal from LPF 107a and 107b with a local 
oscillation signal from local oscillator 109 and 
10 frequency-converts (up-converts ) the first 

constant-envelope signal Scoai and second 

constant-envelope signal So)a 2 after the mixing to a 
predetermined frequency for output signals, 
respectively . 

15 [0029] Local oscillator 109 is an oscillation circuit 
such as a frequency combiner orthelike employing a voltage 
controlled oscillator (VCO) controlled by a phase-locked 
loop (PLL), and outputs the local oscillation signal to 
mixers 108a and 108b. 

20 [0030] BPF 110a and 110b are filters for passing signals 
of a desired frequency band and suppressing unnecessary 
frequency components. The unnecessary frequency 

components contained in the first constant-envelope 
signal Scoci and second constant-envelope signal Scoc2 

25 up-converted by mixers 108a and 108b, i.e. image 
components generated by mixers 108a and 108b and leakage 
components of the local oscillation signal are suppressed, 
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and the first constant-envelope signal Scoci and second 
constant-envelope signal Scoc 2 after the suppression are 
outputted to first amplifier 111 and second amplifier 
112, respectively. 
5 [0031] First amplifier 111 amplifies the output signal 
from BPF 110a and outputs this to combiner 113. Second 
amplifier 112 amplifies the output signal from BPF 110b 
and outputs this to combiner 113. 

[0032] Combiner 113 is a combining means which may be 
10 implemented with a four terminal directional coupler 
employing a distribution constant circuit or with a 
Wilkinson type combiner or the like, and combines the 
signals amplified by first amplifier 111 and second 
amplifier 112 to obtain an output signal of amplifier 
15 circuit 100. 

[0033] Pilot signal detector 114 extracts a pilot signal 
component from a part of the output signal from combiner 
113 and outputs this to control section 115. A component 
corresponding to the first pilot signal and a component 
20 corresponding to the second pilot signal are contained 
in the pilot signal component. 

[0034 ] More specifically, in pilot signal detector 114, 
frequency converter 116 frequency-converts the pilot 
signal component contained in the signal obtained from 
25 combiner 113 to a low frequency band, and outputs this 
to LPF 117. Further, LPF 117 suppresses an output signal 
component from the signal frequency-converted at 
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frequency converter 116, and outputs the pilot signal 
component to A/D converter 118. Further, A/D converter 
118 converts the pilot signal component from LPF 117 from 
analog to digital for output to control section 115. 
5 [0035] Control section 115 is configured from a 
calculation circuit such as a CPU, DSP, ASIC and the like 
and a memory and the like, and controls adjustment of 
the gain and phase of vector adjustment section 105 based 
on the pilot signal components (i.e. the first pilot signal 
10 component and second pilot signal component) outputted 
by pilot signal detector 114. 

[0036] More specifically, assuming the amounts of 

adjustment in the amplitude direction and a phase 

i 

direction at vector adjustment section 105 are y and p, 
15 respectively, control section 115 sets the adjustment 
amount y in an amplitude direction to a value in such 
a manner that amplitude components of the first pilot 
signal component and second pilot signal component 
detected by pilot signal detector 114 are equal to each 
20 other, and sets the adjustment amount p in the phase 
direction to a value in such a manner that phase components 
of the first pilot signal component and second pilot signal 
component detected by pilot signal detector 114 are equal 
to each other. 

25 [0037] Next, an ope rat ion of ampl i fier circuit 1 0 0 having 
the above configuration will be described. 
[0038] First, at constant-envelope signal generating 
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section 101, the first constant-envelope signal Scoai(t) 
and second constant-envelope signal Scoa 2 (t) are generated 
from the baseband input signals Si and Sq. 
[0039] When the signal Scoa(t) that is obtained by 
5 orthogonally modulating the input signals Si, Sq using 
the carrier frequency of the angular frequency coa is 
expressed with the following (equation 4), if the first 
constant-envelope signal Scoai(t) and second 

constant-envelope signal Scoa 2 (t) are assumed to be 
10 expressed with (equation 5) and (equation 6), the first 
constant-envelope signal Scoai(t) and second 

constant-envelope signal Scoa 2 (t) are constant-envelope 
signals which are constant in the amplitude direction: 
Scoa(t)=V(t)x C os{coat + (p(t)} - (Equation 4 ) 
15 where the maximum value for V(t) is Vmax. 

Scoai ( t ) =Vmax/2 x cos { coat + \Jj ( t ) } ...(Equation 5) 
Scoa 2 (t) =Vmax/2x C os {coat + 6 (t ) } ... (Equation 6) 
where i|r ( t ) =q> ( t ) +a ( t ) and 0 ( t ) =<p ( t ) -a ( t ) . 

[0040] Here, the first and second pilot signals generated 
20 by pilot signal generating section 102 are assumed to 
be sine wave signals having a common amplitude of P and 
having different angular frequencies of (coa-upi) and 
(coa-cop 2 ), respectively, i.e. Pi ( t ) =Px cos { ( coa-copi ) t } , and 
P 2 ( t ) =Px C os { (coa-cop 2 ) t } . In this event, the output 
25 signals S'coai(t), and S'coa 2 (t) at first addition section 
103 and second addition section 104 are expressed with 
(equation 7) and (equation 8), respectively. 
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S' coai (t ) =Scoai ( t ) + Pi (t) 

= Vmax/2x C os {coat + \|; (t ) )+Pxcos( (coa-copi)t} 

••■ (Equation 7 ). 

S' coa 2 ( t ) =Scoa 2 ( t ) + P 2 ( t) 
5 =Vmax/2 x cos { coat + 9 ( t ) } +Px cos { (coa-cop 2 ) t } 

... ( Equation 8 ) 

[0041] FIG. 5 shows an calculation operation expressed 
with (equation 4) to (equation 8) using signal vectors 
on orthogonal plane coordinates- As shown in FIG. 5, the 
10 first constant-envelope signal Scoai(t) and second 
constant-envelope signal Scoa 2 (t) both having the 
amplitude Vmax with Pi(t) and P 2 (t) added are expressed 
as S'o)ai(t) and S'coa 2 (t) . A combination of them is 
S' coa (t) . 

15 [0042] At vector adjustment section 105, the output 
signals' coa 2 (t) of second addition section 104 is adjusted 
by, for example, a factor of y in an amplitude direction, 
and by the amount of phase shift p in a phase direction, 
respectively, based on control of control section 115. 
20 The output signal Soutv(t) of vector adjustment section 
105 can be expressed using the following (equation 9). 
Soutv(t)=yx [Vmax/2x C os {oat + 0 (t) + p}+Pxcos{coa-cop 2 }t + p] 

... ( equation 9 ) 

[0043] Next, at D/A converter 106a, the output signal 
25 S'coai(t) of first addition section 103 is converted to 
an analog signal, and the output signal Soutv(t) of vector 
adjustment section 105 is converted to an analog signal 
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at D/A converter 106b. 

[0044 ] Then, at LPF 107a and 107b, with the signal after 
the digital to analog conversion, folding noise 
components that may be outputted from D/A converter 106a 
5 and 106b are respectively suppressed. 

[0045] The carrier frequency of the signal after the 
suppression of the noise components are then respectively 
converted to coc at mixers 108a and 108b. 

[0046] At BPF 110a and 110b, unnecessary spurious 
10 components such as image components and local oscillation 
signal leakage components generated by the mixers 108a 
and 108b are suppressed in the signal after the frequency 
convers ion . 

[ 0047 ] An output signal from BPF 110a is amplified by 
15 first amplifier 111, and an output signal from BPF 110b 
is amplified by second amplifier 112. 

[0048] At this time, at first amplifier 111 and second 
amplifier 112, a signal that is a constant-envelope signal 
having a converted frequency coc and added with a pilot 

20 signal is amplified. The signals amplified by first 
amplifier 111 and second amplifier 112 are therefore not 
a perfect constant-envelope signal but when the 
amplitudes of the pilot signals are made sufficiently 
small compared to the constant-envelope signals, envelope 

25 fluctuations of the signals amplified here can be made 
extremely small. For example, if the pilot signal level 
is made to be a level 40dB lower than the constant-envelope 
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signals, then envelope fluctuation of the amplified 
signals will be in the order of 1% of amplitude. It is 
therefore possible for first amplifier 111 and second 
amplifier 112 to be used with high power efficiency. 
5 [0049] Output signals from first amplifier 111 and second 
amplifier 112 are synthesized at combiner 113. An output 
signal is then obtained of amplifier circuit 100. 
[0050] Here, assuming the gain and phase shift amount 
from D/A converter 106a to first amplifier 111 to be Ga 
10 and Ha, respectively, and the gain and phase shift amount 
from D/A converter 106b to second amplifier 112 to be 
Gb and Hb, respectively, the output signal Soutai from 
first amplifier 111 and the output signal Souta 2 from 
second amplifier 112 can be expressed as (equation 10) 
15 and (equation 11), respectively. 

Soutai = Gax [ Vmax/2 *cos {coct + i|r(t)+Ha} 

+ Px C os{ (coc-copi) t+Ha } ] ...(Equation 10) 
Souta 2 =Gbxyx [Vmax/2 x cos {coct + 6(t)+p + Hb} 

+ Pxcos { (coc-G)p 2 ) t + p + Hb} ] ... (Equation 11 ) 
20 [0051] Therefore, the output signal S'(t) of combiner 
113 is a signal where two signals expres sed wi th (equation 
10) and (equation 11) are in-phase added, and can be 
expressed with the following (equation 12). 
S' (t) =Ga* [Vmax/2x C os {o)ct + \|/(t)+Ha} 
25 +Gbx Y x [Vmax/2 x cos {coct + 6(t)+3 + Hb} 

+ GaxPx C os{ (coc-copi ) t + Ha } 

+ Gbxyxpx C os{ (coc-cop 2 ) t+p + Hb}... (equation 12) 
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[0052] At this time , whenGa = Gbxy, andHa = Hb + p, the first 
term and second term on the right side of (equation 12) 
are analogous to {equation 2) and (equation 3) which 
express constant-envelope signals to constitute 
5 (equation 1) when combined, and (equation 12) can be 
converted to give (equation 13). 

S' ( t ) =GaxV (t ) xcos {coct + cp (t) +Ha} 
+ Ga*pxcos{ (coc-op! ) t + Ha } 

+ Gaxpx C os{ (coc-cop 2 ) t + Ha } ...(equation 13) 
10 [0053] The first term on the right side of (equation 13) 
described above constitutes a signal component that is 
the input signal subjected to the orthogonal modulation 
with a carrier of the angular frequency coc to give a signal 
of the gain Ga and the phase shift amount Ha, i.e. a desired 
15 signal component amplified with the gain Ga . 

[0054 ] Namely, in this embodiment, part of the output 
signal of amplifier circuit 100 is inputted to pilot signal 
detector 114, the pilot signal component indicated by 
the third term and fourth term on the right side of 
20 (equation 12) is detected by pilot signal detector 114, 
and control of vector adjustment section 105 is carried 
out by control section 115 in such a manner that Ga = Gb*y 
and Ha=Hb+P are met. 

[0055] At frequency converter 116 of pilot signal 
25 detector 114, the output signal is converted to a low 
frequency band. For example, assuming the local 
oscillation frequency to be coc- 2 x cop 2 + copi , the angular 
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frequency of the third term on the right side of (equation 
12) is 2 x ( cop2-o)pi ) , the angular frequency of the fourth 
term is cop^oopi, and the angular frequency of the first 
term and second term is 2xcop 2 -a>pi. When the components 
5 of the frequency-converted first term and second term 
are removed by LPF 117, the output signal of LPF 117 (the 
pilot signal component) becomes 

Gaxpxcos { (cop 2 -copi) t + Ha)+GbxyxPxcos{ ( cop 2 -copi ) t + p + Hb } . 
[0056] FIG.6A, FIG.6B and FIG.6C are views showing 

10 spectrums of output signals of respective parts at 
amplifier circuit 100 of this embodiment. The spectrums 
are shown in FIG.6A for an output signal of amplifier 
circuit 100, in FIG.6B for an output signal of frequency 
converter 116, and in FIG.6C for an output signal of LPF 

15 117. It can be understood that the frequency-converted 
pilot signal component can be easily separated and 
extracted by LPF 117. 

[0057] A/D converter 118 then converts the pilot signal 
component obtained through the separation to a digital 

20 signal for output to control section 115. 

[0058] Control section 115 then controls adjustment of 
the gain y and phase shift amount p performed by vector 
ad j us tment section 105, in such a manne r that the ampl i tude 
components Ga*P and Gbxyxp and the phase components Ha 

25 and p + Hb at pilot signal component 

Ga*px C os{ (cop 2 -copi) t + Ha } +Gbxyxpx C os { ( cop 2 -copi ) t + p + Hb } 
converted to a digital signal are equal to each other , 
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respectively . 

[ 0059] Namely, as a result of this operation, the signal 
expressed with (equation 13) can be obtained as an output 
signal of amplifier circuit 100. 
5 [ 0060] At this time, assuming G)p 2 -copi = 2nx 5kHz even in 
the event that, for example, the bandwidth of 
V ( t ) x cos { coct + cp ( t ) } is a broadband of more than several 
MHz, then 2 x ( cop 2 -copi ) =2 n x l 0 kH z . Assuming the sampling 
frequency of A/D converter 118 to be 80kHz, then sampling 

10 of the pilot signal component of eight times over-sampling 
or more is possible. Also in control section 115, it is 
possible to perform calculation processing for adjusting 
the amplitude component and phase component with a 
frequency that is sufficiently low compared to the 

15 bandwidth of the signal. 

[0061] According to this embodiment, gain differences 
and phase differences in two systems of LINC system 
amplifier circuit 100 is calculated by comparison of a 
pilot signal which is a simple signal such as a sine wave 

20 or the like at first control section 115. Adjustment 
(correction) of the amplitude component and phase 
component is then carried out by vector adjustment section 
105 based on the calculated gain differences and phase 
differences. This means that large scale calculation 

25 circuits for correction use are no longer necessary, the 
circuit scale of amplifier circuit 100 can be made small, 
and an output signal S' (t) of high output efficiency and 
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little distortion can be obtained. 

[0062 ] In the above description, it is assumed that the 
combiner 113 is ideal in-phase combining means, but 
according to this embodiment, it is possible to correct 
5 the gain differences and phase differences even in cases 
where there are those differences at the time of combining 
at the combiner 113. 

[ 0063] In the above description, the gain and phase are 
corrected at vector adjustment section 105 but the same 

10 operations and effects can be obtained using a variable 
gain amplifier and variable phase shifter or the like 
employing an analog circuit. For example, if a 
configuration of controlling a bias of first amplifier 
111 and second amplifier 112 is adopted as a variable 

15 gain means, it is possible to further improve the power 
ef f iciency . 

[0064] In the above description, phase adjustment 
section 120 is used as a variable phase-shifting means 
but the same operations and effects as described above 

20 can be also obtained using a variable delay means in the 
event that a cause of the phase differences is mainly 
based on differences in the amount of delay. 
[0065] Further, in the above description, a combiner 113 
for the in-phase combining is used but this by no means 

25 limits phase characteristics. For example, it is also 
possible to obtain the same operations and effects if 
a constant-envelope signal is generated in consideration 
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of the phase shift amount even in cases where a directional 
coupler that performs combining after a ninety-degree 
phase shift is used in place of combiner 113. 
[0066] (Second Embodiment) 
5 FIG. 7 is a block diagram showing a configuration 

for an amplifier circuit of a second embodiment of the 
present invention. The amplifier circuit of this 
embodiment has a basic configuration similar to amplifier 
circuit 100 described in the first embodiment, the same 
10 reference numerals are assigned to the same structural 
elements, and detailed description thereof is therefore 
omitted . 

[0067] Amplifier circuit 200 shown in FIG. 7 has pilot 
signal generating section 201 in place of pilot signal 
15 generating section 102 of amplifier circuit 100 shown 
in FIG. 4. 

[0068 ] A feature of this embodiment is that two pilot 
signals are generated in such a manner that pilot signal 
components cancel each other out after combined in the 

20 event that any differences in gain and phase are not 
generated from respective signals being outputted from 
first addition section 103 and second addition section 
104 until the signals are combined by the combiner 113. 
[0069] In the following, an operation of amplifier 

25 circuit 200 having the above configuration will be 
described. In addition, similar operations to those of 
the first embodiment described above will not be described 
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[0070] Assuming the first and second pilot signals 
generated by pilot signal generating section 201 to be 
sine wave signals having a common amplitude of P, having 
5 a common angular frequency of (oa-copi) , and having phases 
with a 180 degree difference therebetween, i.e., 
Pi (t) =Pxcos{ (Qa-copi) t} and P 2 (t)=Pxcos{(coa-G>pi)t + n}. 
In this event, the output signals S'coai(t), S'coa 2 (t) at 
first addition section 103 and second addition section 
10 104 can be expressed with (equation 14) and (equation 
15) , respectively. 

S'coai(t)=Scoa 1 (t)+Pi(t) 

= Vmax/2 x cos { coat + \|/ ( t ) }+Pxcos{ ( coa-copi ) t } 

... (Equation 1 4 ) 

15 S'coa 2 (t)=Scoa 2 (t)+P 2 (t) 

= Vmax/2 x cos { coat + 0 ( t ) }+Pxcos{ ( co-copi ) t + n } 

... (equation 15 ) 
[0071] FIG. 8 illustrates the calculation operation 
expressed with (equation 4) to (equation 6) described 

20 in the first embodiment and (equation 14) to (equation 
15) using signal vectors on orthogonal plane coordinates. 
As shown in FIG. 8, the first constant-envelope signal 
Scoai(t) and second constant-envelope signal Sooa 2 (t) of 
the respective amplitudes Vmax with Pi(t) and P 2 (t) added 

25 are expressed as S'coai(t) and S'coa 2 (t). A combination 
of them is S'coa(t) . 

[0072] Further, Pi(t) and P 2 (t) have the same amplitude 
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and are different each other in phase by 180 degrees, 
and as such, cancel each other out upon in-phase combining, 
and it is understood that Scoa(t) and S'coa(t) indicate 
the same vector coordinate. 
5 [0073] At vector adjustment section 105, the output 
signal S ' coa 2 (t) of second addition section 104 is adjusted 
by, for example, a factor of y in an amplitude direction, 
and by the phase shift amount p in a phase direction, 
respectively, based on control of control section 115. 
10 The output signal Soutv(t) of vector adjustment section 
105 can be expressed using the following (equation 16) . 
Soutv ( t ) =y x [ Vmax/2 xcos {coat + 9(t)+p} 

+ Px C os{coa-copi}t + n+(3] ... (equation 16) 
[0074 ] Further, assuming the gain and phase shift amount 
15 from D/A converter 106a to first amplifier 111 to be Ga 
and Ha, and the gain and phase shift amount from D/A 
converter 106b to second amplifier 112 to be Gb and Hb, 
the output signal Soutai from first amplifier 111 and the 
output signal Souta 2 from second amplifier 112 can be 
20 expressed as (equation 17) and (equation 18), 
respectively . 

Soutai = Gax [Vmax/2x C os {coct + xj; (t) +Ha} 

+ Pxcos{ (coc-opi) t + Ha} ] ... (Equation 17) 
Souta 2 = Gbx Y x [Vmax/2 x C os {coct + G (t) + (3 + Hb} 
25 +Pxcos { (coc-copi) t + n+p + Hb} ] ...(equation 18) 

[0075] Therefore, the output signal S' (t) of combiner 
113 is a signal where two signals expressed with (equation 
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17) and (equation 18) are in-phase added, and can be 
expressed with the following (equation 19). 
S' (t ) =Ga* [Vmax/2x C os {oct + \|r (t) +Ha} 

+Gbxyx [Vmax/2x C os {coct + 0(t)+p + Hb} 
5 +Gaxpx C os{ (coc-copi ) t + Ha } 

+ Gbx Y x Pxcos { (oc-copi) t + n + p + Hb} 

... (equation 19) 
[0076] At this time, assuming Ga=Gbxy and Ha=Hb+p, the 
first term and second term on the right side of (equation 

10 19) are analogous to (equation 2) and (equation 3) which 
express constant-envelope signals to turn to be (equation 
1) when combined, and the third term and fourth term on 
the right side give a sine wave signal of an equal amplitude 
and phases with a 180 degree difference therebetween, 

15 and therefore (equation 19) can be converted to give 
(equation 2 0). 

S' (t ) =GaxV (t) xcos {coct + cp (t ) +Ha} ...(Equation 20) 
[0077] Namely, in this embodiment, part of the output 
signal of amplifier circuit 2 00 is inputted to pilot signal 

20 detector 114, the pilot signal component indicated by 
the third term and fourth term on the right side of 
(equation 19) is detected by pilot signal detector 114, 
and control of vector adjustment section 105 is carried 
out by control section 115 in such a manner that Ga = Gbxy 

25 and Ha=Hb+p are met. 

[0078] FIG. 9 is a view showing spectrums of output 
signals for amplifier circuit 200 of this embodiment. 
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The third item and fourth item on the right side of 
(equation 19) are of the same frequency. A spectrum for 
the pilot signal component is therefore generated within 
coc-copl when a condition of Ga = Gbxy and Ha = Hb+p is not 
5 satisfied . 

[0079] At frequency converter 116 of pilot signal 
detector 114, the output signal is converted to a low 
frequency band. For example, assuming the local 
oscillation frequency to be oc-cop2- 2 n * 1 0 JcH z , the angular 

10 frequency of the third term and fourth term on the right 
side of (equation 19) becomes 2x10kHz, and the angular 
frequency of the first and second terms becomes 
G)pi + 2nx 10kHz . When components of the 

frequency-converted first term and second term are 

15 removed by LPF 117, the output signal of LPF 117 (the 
pilot signal component) becomes 

Gaxpxcosf ( 2nx 10kHz ) t + Ha } +Gbx yx pxcos { ( 2 n * 1 0 kHz ) t + n + p + 
Hb } . 

[0080] A/D converter 118 then converts the pilot signal 
20 component obtained through the separation to a digital 
signal for output to control section 115. 
[0081] Control section 115 then controls adjustment of 
the gain y and phase shift amount p by vector adjustment 
section 105 in such a manner that the amplitude components 
25 Gaxp and Gbxyxp and the phase components Ha and (3 + Hb at 
the pilot signal component 

Gaxpx C os{ ( 2nx 1 0 kHz ) t + Ha } +Gbxyx px cos { ( 2 n x l 0 kH z ) t + n + (J + 
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Hb} converted to a digital signal are equal to each other 
respectively, i.e., so that the pilot signal components 
are of the same amplitude but opposite phases and are 
therefore cancelled out. 
5 [0082 ] Namely, as a result of this operation, the signal 
expressed with (equation 20), i.e. the signal with the 
pilot signal component cancelled, can be obtained as the 
output signal of amplifier circuit 200. 

[0083] According to this embodiment, gain differences 
10 and phase differences in two systems of LINC system 
amplifier circuit 200 is calculated by comparison of a 
pilot signal which is a simple signal such as a sine wave 
or the like using first control section 115. Adjustment 
(correction) of the amplitude component and phase 
15 component is then carried out by vector adjustment section 
105 based on the calculated gain differences and phase 
differences. This means that any large scale calculation 
circuits for correction use are no longer necessary, the 
circuit scale of amplifier circuit 200 can be made small, 
20 the radiation level for the pilot signal can be made small, 
and an output signal S' (t) of high power efficiency and 
little distortion can be obtained. 

[0084] In the above description, the configuration is 
such that a pilot signal component converted to a frequency 
25 of 10kHz is outputted at control section 115 but this 
configuration is by no means limiting. For example , even 
when a detection section is provided at pilot signal 
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detector 114, a detection voltage obtained by the pilot 
signal component detection is outputted at control 
section 115, and the control is exerted to adjust the 
gain y and the phase shift amount p by vector adjustment 
5 section 105 in such a manner that the detection voltage 
becomes a minimum, it is possible to make the pilot signal 
component minimum in the same manner, and the same 
operations and effects as in the above can be obtained. 
[0085] (Third Embodiment) 

10 FIG. 10 is a block diagram showing a configuration 

for an amplifier circuit of a third embodiment of the 
present invention. The amplifier circuit of this 
embodiment has a basic configuration similar to amplifier 
circuit 100 described in the first embodiment, the same 

15 reference numerals are assigned to the same structural 
elements, and detailed description thereof is therefore 
omitted . 

[0086] Amplifier circuit 300 shown in FIG. 10 adds 
frequency characteristic correction section 301 to the 

20 configuration of amplifier circuit 100 shown in FIG. 4, 
and adopts a configuration provided with pilot signal 
detection section 302, control section 303 and pilot 
signal generating section 304 in place of pilot signal 
detector 114, control section 115 and pilot signal 

25 generating section 102. Further, pilot signal detection 
section 302 also adopts a configuration where frequency 
converter 305, LPF 306 and A/D converter 307 are added 
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to the configuration of pilot signal detector 114 
described in the first embodiment. 

[0087 ] Pilot signal generating section 304 generates two 
pilot signals (a first pilot signal and second pilot 
5 signal) of a frequency outside the band on the lower side 
of the input signal, and two pilot signals (a third pilot 
signal and fourth pilot signal) of a frequency outside 
the band on the upper side of the input signal. Further, 
pilot signal generating section 304 outputs the first 

10 pilot signal and the third pilot signal to first addition 
section 103 and outputs the second pilot signal and the 
fourth pilot signal to second addition section 104. 
[0088] First addition section 103 and second addition 
section 104 add the respectively inputted 

15 constant-envelope signals and pilot signals. 

[0089] Frequency characteristic compensation section 
301 is, for example, a calculation circuit, and changes 
frequency characteristics of the gain and phase of the 
output signal of first addition section 103 based on 

20 control of control section 303, and then outputs this 
to D/A converter 106a. Frequency characteristic 

correction section 301 is a digital signal processing 
circuit comprised of, for example, DSP, CPU, ASIC, or 
the like, carrying out processing for correction of the 

25 frequency characteristics using computation of digital 
signals. Further, frequency characteristic correction 
section 301 changes the frequency characteristics for 
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the gain and phase by, for example, changing coefficients 
of digital filters using digital signal processing. 
[0090] Pilot signal detection section 302 extracts a 
pilot signal component from part of the output signal 
5 outputted by combiner 113 and outputs this to control 
section 303 . 

[0091] More specifically, in pilot signal detection 
section 302, frequency converter 116 frequency-converts 
into a low frequency band a pilot signal component of 

10 a lower frequency outside the band contained in the 
inputted signal and outputs this to LPF 117. Further, 
LPF 117 suppresses an output signal component from the 
frequency-converted signal at frequency converter 116 
and outputs the pilot signal component of the low frequency 

15 outside the band to A/D converter 118. Moreover, A/D 
converter 118 converts the pilot signal component from 
LPF 117 from analog to digital for output to control section 
303 . 

[0092] Further, in pilot signal detection section 302, 
20 frequency converter 305 frequency-converts to a low 
frequency band a pilot signal component of a upper 
frequency outside the band contained in the inputted 
signal, outputs this to LPF 306. Moreover, LPF 306 
suppresses the output signal component from the 
25 frequency-converted signal at frequency converter 305 
and outputs the pilot signal component of the upper 
frequency outside the band to A/D converter 307 . Further, 
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A/D converter 307 converts the pilot signal component 
from LPF 306 from analog to digital for output to control 
section 3 0 3. 

[0093] Control section 303 controls adjustment of the 
5 gain and phase at vector adjustment section 105 and 
correction of the frequency characteristics at frequency 
characteristic correction section 301 based on the first 
to fourth pilot signal components outputted by pilot 
signal detection section 302. 

10 [0094] More specifically, assuming the amount of 
adjustment in an amplitude direction and a phase direction 
at vector adj us tment section 105 tobe yand (3 , respectively, 
control section 303 sets the amount of adjustment y in 
an amplitude direction to a value in such a manner that 

15 the amplitude components of the first pilot signal 
component and the second pilot signal component detected 
by pilot signal detection section 302 are equal to each 
other, and sets the amount of adjustment p in a phase 
direction to a value in such a manner that the phase 

20 components of the first pilot signal component and the 
second pilot signal component detected by pilot signal 
detector 302 are equal to each other. 

[0095] Further, in the event that there are differences 
in the frequency characteristics from first addition 
25 section 103 to first amplifier 111 and from second addition 
section 104 to second amplifier 112, control section 303, 
determines, for example, digital filter coefficients at 
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frequency characteristic correction section 301 in such 
a manner that the levels of the third pilot signal component 
and fourth pilot signal component of a upper frequency 
outside the band detected by pilot signal detection 
5 section 302 are made minimum, and notifies it to frequency 
characteristic correction section 301. 

[0096] In the following, a description is given using 
FIG. 11 to FIG. 14 of correction of frequency 
characteristics of gain and phase in this embodiment. 

10 [0097] FIG. 11 is a view showing an example of gain 
frequency characteristics of a typical high frequency 
circuit such as an amplifier or mixer . As shown in FIG . 11, 
in the event that the gain of the high frequency circuit 
varies depending on a frequency, variation also exists 

15 in the frequency characteristics. Because of this, it 
is necessary to take into consideration that, even if 
the gain and phase are corrected using only the pilot 
signal outside the band on one side, these differences 
become larger at the frequency band on the upper side 

20 of the desired signal and distortion occurs in the output 
signal . 

[0098] FIG. 12 is a view showing an example of phase 
frequency characteristics of two paths (shown by a solid 
line and a broken line) of different amounts of delay. 
25 In the event that an electrical circuit is implemented 
on a printed circuit board, differences occur in the amount 
of delay between a plurality of paths depending on a 
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difference between the lengths of the transmission paths. 
In this event, as shown in FIG. 12, the difference in phase 
varies depending on a frequency. Because of this, it is 
necessary to take into consideration that, even if the 
5 phase is corrected using only the pilot signal outside 
the band on one side, these differences become larger 
at the frequency band on the upper side of the desired 
signal and distortion occurs in the output signal. 
[0099] Here, at the amplifier circuit 300 of this 
10 embodiment, the frequency characteristics are corrected 
using the pilot signals of the frequency components 
outside the band on the lower side and upper sides of 
the desired signal. 

[0100] For example, the first pilot signal Pi(t) and 
15 second pilot signal P 2 (t) of the frequency outside the 
band on the lower side are assumed to be sine wave signals 
having a common amplitude of P, having a common angular 
frequency of (coa-copi) and having phases with a 180 degree 
difference therebetween, i.e. Pi(t)=Pxcos{ ( coa-copi ) t } and 
20 P 2 (t ) =Px C os { (coa-copi) t + n} . Further, the third pilot 
signal P 3 (t) and fourthpilot signal P 4 (t) of the frequency 
outside the band on the upper side are assumed to be sine 
wave signals having a common amplitude of P, having a 
common angular frequency of (coa + copi) and having phases 
25 with a 180-degree difference therebetween, i.e. 
P 3 (t)=Pxcos{ (eoa + copi) t} and P 4 (t)=Px C os{ (coa + copi) t + n} . 
The spectrum of the output signal of amplifier circuit 
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300 at this time is shown in FIG. 13. 

[0101] The gain and phase of the components of the first 
pilot signal Pi(t) and second pilot signal P 2 (t) of the 
frequency outside the band on the lower side included 
5 in the output signal at vector adjustment section 105 
are adjusted by control section 303 in such a manner that 
the components cancel each other out. This operation is 
similar to the operation described in the second 
embodiment . 

10 [0102] On the other hand, the following operation is 
carried out for the components of the third pilot signal 
P 3 (t) and fourth pilot signal P 4 (t) of the frequency 
outside the band on the upper side included in the output 
signal . 

15 [0103] First, at frequency converter 305, components for 
the third pilot signal P 3 (t) and fourth pilot signal P 4 (t) 
are frequency-converted to a low frequency band. For 
example, assuming the local oscillation frequency to be 
coc + copi + 2nx 10kHz , the angular frequency of the third pilot 

20 signal component and fourth pilot signal component is 
converted to 2n*10kHz, i.e. the same frequency as the 
first pilot signal component and second pilot signal 
component. Because of this, as a result of LPF 306 and 
A/D converter 307 carrying out the same operation as LPF 

25 117 and A/D converter 118, the pilot signal components 
of the frequency outside the band on the upper side can 
be outputted to control section 303. 
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[0104] When there is no difference in the frequency 
characteristic from first addition section 103 to first 
amplifier 111 and from second addition section 104 to 
second amplifier 112, the pilot signal component of the 
5 frequency outside the band on the upper side can also 
be cancelled out in the same way as for the pilot signal 
component of the frequency outside the band on the lower 
side. On the other hand, in the event that there are any 
differences in the frequency characteristics, the pilot 

10 signal component of the frequency outside the band on 
the upper side is detected without being canceled. 
Control section 303 controls frequency characteristic 
correction section 301 in such a manner that the level 
of the detected pilot signal component of the frequency 

15 outside the band on the upper side is made minimum. An 
example of gain characteristic for frequency 
characteristic correction section 301 is shown in FIG . 14 . 
Frequency characteristic correction section 301 is 
capable of changing the frequency characteristics for 

20 gain from the gain frequency characteristic #1 to the 
gain frequency characteristic #2 by, for example, 
changing coefficients of digital filters in digital 
signal processing. 

[0105] Namely, for the differences in the gain and phase 
25 between two amplifying systems, adjustment (correction) 
of the gain and phase at vector adjustment section 105 
is controlled by detecting the pilot signal component 
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of the frequency outside the band on the lower side, and 
for the differences in the frequency characteristic for 
gain, correction of the frequency characteristic at 
frequency characteristic correction section 301 is 
5 controlled by detecting a pilot signal component of the 
frequency outside the band on the upper side. 
[0106] A description is given in FIG. 14 of correction 
of frequency characteristics for gain but correction of 
a frequency characteristic for phase is also possible 
10 with a similar operation. 

[0107] Further, a variable delay circuit may also be 
employed as a means for correcting the frequency 
characteristics for phase. 

[0108] According to this embodiment, a difference in 
15 frequency characteristic of two systems of LINC system 
amplifier circuit 300 is calculated by comparing the pilot 
signals which are simple signals such as sine waves using 
control section 303. Correction of frequency 

characteristics is then carried out by frequency 
20 characteristic correction section 301 based on the 
calculated difference in frequency characteristics. It 
is therefore possible to obtain an output signal with 
a higher power efficiency and little distortion. 
[0109] (Fourth Embodiment) 
25 FIG. 15 is a block diagram showing a configuration 

for a wireless transceiver apparatus of a fourth 
embodiment of the present invention. Wireless 
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transceiver apparatus 400 shown in FIG. 15 is comprised 
of amplifier circuit 100 described in the first embodiment, 
antenna 401 for transmitting and receiving wireless 
signals, an antenna duplexer 402 for duplexing 
5 transmission and reception for antenna 401, outputting 
output signals of amplifier circuit 100 to antenna 401, 
and outputting signals received by antenna 4 01 to wireless 
receiver 403, wireless receiver 403 constituting a 
circuit for extracting desired received signals from the 

10 output signals of antenna duplexer 402, and configured, 
for example, from a low noise amplifier , a mixer per forming 
frequency conversion, a filter, a variable gain amplifier, 
a A/D converter and the like, and modem 404 for modulating 
signals for audio, images, data and the like to signals 

15 to be wirelessly transmitted, and for demodulating 
signals for audio, images, data and the like from 
wirelessly received signals. 

[0110] Wireless transceiver apparatus 4 0 0 may also adopt 
a configuration having one of amplifier circuit 200 and 
20 amplifier circuit 300 described in the second embodiment 
and third embodiment, respectively, in place of amplifier 
circuit 100 . 

[0111] As a result of wireless transceiver apparatus 400 
of this embodiment using an amplifier circuit described 
25 in either of the above embodiments to amplify signals 
for transmission, it is possible to make circuit scale 
small and make a distortion component included in a 
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transmission signal small at low manufacturing costs. 
[0112] Further, wireless transceiver apparatus 400 may 
adopt a configuration where not only is a local oscillation 
signal outputted by local oscillator 109 provided at 
5 amplifier circuit 100 shared by the mixer of wireless 
receiver 403, but also control section 115 provided at 
amplifier circuit 100 is used for controls (for example, 
automatic gain control or the like) at wireless receiver 
403. Because of this, it is possible to make the apparatus 
10 scale for wireless transceiver apparatus 400 drastically 
smaller . 

[0113] According to this embodiment, it is possible to 
achieve the same operations and effects as the operations 
and effects described in any of the first to third 

15 embodiments at wireless transceiver apparatus 400, it 
is possible to make the apparatus scale for wireless 
transceiver apparatus 400 drastically smaller, it is 
possible to keep a distortion component included in a 
transmitted signal to a level that does not hinder 

20 communication, and it is possible to receive data without 
errors at a receiver. 

[0114] The wireless transceiver apparatus 400 described 
in the above embodiments may be applied to a wireless 
base station apparatus or communication terminal 
25 apparatus used in a wireless communication and broadcast 
network . 

[0115] This specification is based on Japanese Patent 
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Application No. 2003-333490, filed on September 25th, 
2003, the entire content of which is expressly 
incorporated herein by reference. 

5 Industrial Applicability 

[0116] The amplifier circuit and amplifying method of 
the present invention is effective in obtaining an output 
signal with high power efficiency and little distortion 
while suppressing increases in circuit scale of the 
10 amplifier circuit, and is useful, for example, as an 
amplifier circuit for amplifying transmission signals 
in a transmission apparatus used in wireless 
communication and broadcast, and as an amplifying method 
thereof . 



